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Grazing patterns can be a major indicator 
for welfare assessment in extensive sys-
-
mal-borne video as a method to evaluate 
sheep grazing behavior.
-
zing frequency and grazing rate, we used 
night vision) to access diurnal and nocturnal 
grazing activities of ewes in a native sward, 
during two weeks in late spring, the season 
with greatest changes in weather and ve-
-
a 10-minute interval. Grazing bout duration 
(44.6 ± 41.4 s) and the second week (94.0 
-
for the dusk grazing period (128.1 ± 88.8 s). 
for any of the grazing parameters, although 
a general trend for longer grazing duration 
through time was observed. Sheep spend 
the hot part of the day lying in shade under 
trees and use more than one tree as resting 
to exist between the grazing behaviour 
estimated from focal sampling with video 
cameras and the scan sampling (r2=0.83). 
We concluded that animal-borne video ca-
meras are a method appropriate for asses-
sing sheep variations of grazing behaviour 
-
ces of adaptive grazing patterns that can be 
useful for welfare management in extensi-
ve systems.
Palabras clave: Animal-borne cameras, gra-
zing patterns, silvo-pastoral systems, under-
nutrition, welfare protocols.
Los patrones de pastoreo pueden ser un indica-
dor importante para la evaluación del bienestar 
en sistemas extensivos. El objetivo de este es-
tudio fue comprobar si el video transportado 
por los animales es un método apropiado para 
evaluar el comportamiento del pastoreo de ove-
pastoreo, la frecuencia de pastoreo y la tasa de 
pastoreo, se utilizaron cámaras de gran angular 
actividades diurnas y nocturnas de pastoreo de 
-
ra, la estación con mayores cambios en el clima y 
el crecimiento vegetativo. Se seleccionaron tres 
-
cal. El comportamiento de forrajeo de todo el re-
-
ción con un intervalo de 10 minutos. La duración 
-
mente entre la primera (44,6 ± 41,4 s) y la segun-
-
del atardecer (128.1 ± 88.8 s). El pastoreo noctur-
los parámetros de pastoreo, aunque se observó 
una tendencia general para una mayor duración 
del pastoreo a lo largo del tiempo. Las ovejas pa-
san la parte caliente del día acostadas bajo los ár-
boles y usan más de un árbol como áreas de des-
entre el comportamiento de pastoreo estimado 
a partir del muestreo focal con cámaras de video 
y el muestreo por exploración (r2 = 0,83). Con-
cluimos que las cámaras de video transportadas 
por los animales son un método apropiado para 
evaluar las variaciones ovinas de la estructura del 
comportamiento del pastoreo, permitiendo en-
tender las diferencias de patrones de pastoreo 
adaptativo que pueden ser útiles para el manejo 
del bienestar en sistemas extensivos.
Palabras clave: Cámaras transportadas por anima-
les, desnutrición, patrón de pastoreo, protocolos 
de bienestar, sistemas silvopastoriles.
Uso de cámaras para el manejo del bienestar animal 
en sistemas de pastoreo extensivo
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INTRODUCTION
-
cipal husbandry systems are mainly low-input and pasture-based. Extensive grazing systems 
can be considered as natural systems of livestock production. Compared with intensively 
extensive systems can also present threats to welfare mainly arising from variable climate 
and availability of nutrients. High standards of animal welfare in these systems require focus 
on key events, for example, providing appropriate nutrition at critical times in the annual 
cycle. In Mediterranean sylvo-pastoral systems, one of these critical periods is late spring, 
when a decrease in nutrients and biomass available in pastures overlaps heat stress and 
ewes’ late gestation. Under free ranging conditions and to adapt to the vegetation growth 
cycle and to environmental conditions the animal’s grazing behaviour can evidence relevant 
variations, such the length of time spent grazing or a shift in overall meal pattern with an 
responses to environmental limitations is a major external indicator of welfare, as timing of 
-
During the day, behavior recording is relatively simple through live observation. However, 
-
dict whether the presence of an observer may alter the normal behavior, unless we use 
et al., 2007) and we 
explored the potential to unravel the relations between foraging behaviour of livestock and 
feed resources that can be used latter on for selection of animals with a larger behavioural 
capacity for adaptation. 
behavior as a welfare indicator for extensive systems, as well as to assess if individual activi-
ties were related to group behavior. 
MATERIALS AND METHODS
-
teorological data was recorded by a meteorological station during the days of the expe-
riment, which were April 19th and 20th (week 1), May 3rd and 4th (week 2) and May 18th and 
19th (week 3) of 2017. Fifteen adult non-lactating Black Merino ewes were stocked together 
under continuous grazing in a 2.3 ha paddock of permanent native sward without any other 
feed supplement distribution.  
Observation of individual activities
-
-
ras during the day, that were attached at 6 am, 10 am, 2 pm and 6 pm. Additionally, we used 
USA) at 9 pm. In total, a period of 24 hours was covered per week, starting at 6 pm. 
recorded by scan sampling with a 10-minute interval. Apart from the brief times when the 
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Data analysis and statistics
-
are shown in Fig. 1. In order to compare the periods of video recording, the shortest length 
3). Data recorded from group observations were also gathered in periods for later compa-
rison.
Figura 1. 
A crossover design with switchback and an extra period was used, and grazing parame-
of grazing activities within hours, both for individual and group, was done using one-way 
-
zing behavior, was made using a Spearman’s correlation.
RESULTS 
Meteorological conditions
Table 2. Meteorological conditions during the days of the experiment
 Week 1 Week 2 Week 3
April 19th April 20th May 3rd May 4th May 18th May 19th
Sunrise 06:50 06:48 06:32 06:31 06:17 06:17
Sunset 20:12 20:13 20:26 20:27 20:39 20:40
19.8 18.3 20.9 18.7 15.6 16.6
27.8 26.7 31.4 25.8 22.6 25.4
11.5 10.3 9.9 13.6 10 8.2
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Individual observations
Figure 2. 
Grazing duration per hour
Table 2. Grazing duration, number of bouts and bout duration. 
 Grazing duration (min)  Number of bouts
Period Mean SD Mean SD Mean SD 
6 am – 9 am 22.3ab 11.82 12.58b 6.45 109.18ab 59.15
10 am – 1 pm 0.9c 2.28 0.92c 1.8 14.74b 31.98
2 pm – 5 pm 0.64c 1.25 1.08c 1.74 10.76b 20.06
6 pm – 9 pm 36.3a 7.43 20.67a 6.26 128.09a 74.42
9 pm – 2 am 14.3bc 18.45 7.17bc 6.65 83.70ab 88.76
-
re were three important periods of grazing at dusk, dawn and during the night (Fig. 2.a). 
Group observations and correlation between observations
-
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DISCUSSION
When observing grazing duration, number of bouts and bout duration through the hours of 
periods corresponding 6 am to 9 am and 6 pm to 9 pm, which is in accordance to previous 
studies (Hester et al.  et al
continuous increase in grazing duration through weeks may indicate a decrease in forage 
caused some thermal stress in the animals, which responded with an increase in nocturnal 
and morning grazing. By studying sheep grazing behavior in Greece, Karasabbidis (2014) has 
may be the reason why the grazing pattern of the group was concentrated more intensely 
in the beginning and in the end of the day. During the day, the trees provide shade and rest 
areas and ruminating were observed mainly from 9am to 6pm, an interval in which grazing 
-
sitive relationship between individual and group observation was strong, proving that this 
et al. (2007) have reported 
synchronization of grazing behavior in sheep. Such phenomena explain the positive correla-
tion obtained in the present study. 
CONCLUSION
Among the grazing parameters, grazing bout duration and nocturnal activity, measured 
with point-of-view cameras, show variation in accordance with abiotic factors and vegeta-
tion cycle that supports them to be potential indicators of nutritional environment that is es-
appropriate nutrition should be assessed using indicators such as lamb mortality and body 
condition. In that respect the aforementioned parameters stand out also as a promising 
allow individual assessment minimizing the number of animals handled. 
-
trition), housing (assess to shade/shelter) and appropriate behavior (expression of social 
encouraging, further tests of validity, reliability and feasibility should be performed before 
they could be used in a welfare assessment protocol.  Based on our preliminary results, we 
nevertheless recommend that grazing pattern should be used as an indicator for welfare 
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